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AEROLOGICAL OBSERVATIONS 
By W. R. STEVENS 

Average free-air conditions for July, as determined by 
kites and given in Tables 1 and 2, show close agreement 
with the normal, except for subnosnial temperatures 
observed a t  all levels att Ellendale and Royal Center. 
The airplane station at  Washington shows positive tem- 
perature departures a t  all levels. However, only a 
three-year mean is available at  this station. The free- 
air wind resultants show a slightly more than normal 
northerly component a t  Broken Arrow, Ellendale, and 
Royal Center, and a more southerly component a t  Due 
West and Groesbeclr. 

Easterly winds a t  high levels were observed a t  many 
stations as far north as Ithaca, where a northeast wind 
of 17 m. p. s. was reported a t  10,000 meters on the 1st. 
They were frequent enough over Key West and San Juan 
to give an east component in the resultants a t  all alti- 
tudes, and a t  nearly all altitudes over Groesbeck. 

A remarkable pilot-balloon record for the month was 
made a t  Medford, Oreg. Sixty-one observations were 
made, the lowest reaching 4,000 meters. Forty-three 
of the observations extended to 10,000 meters and 14 
to 12,000 meters. 

A good illustration of the effect of exchange of mass 
between different air layers upon the sate of ascent of a 
pilot balloon is given in the double-theodolite observation 
made a t  Groesbeck on the 21st. The balloon ascended 
with a velocity less than the standard inflation rate to 
an altitude of 3,600 meters, which indicated a descend- 
ing current of 0.5 m. p. s. The opposite effect of con- 
vection upon the ascensional rate of pilot balloons has 
been very frequently observed, but descending currents 
are of much larger cross section than ascending currents; 
consequently the fornier have a much lower velocity 
than the latter, and the observations loss frequently 
prove the existence of descending currents. 

Two " free-rising " captive bnlloon flights were made 
during the month. This method is quite satisfactory 
for obtaining free-air observat,ions when winds are too 
light for kites. Instead of the balloon pulling the wire 
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out, as is done in kite flying, the wire is reeled out so 
rapidly that the balloon rises freely, except for the in- 
creasing weight of the wire. The Fergusson meteoro- 
graph is used, which is described in this REVIEW, p. 293. 
The ascent a t  Royal Center attained an altitude of 2,356 
meters. A flight was also made a t  Due West by this 
met'hod. However, just before reeling in, a kink devel- 
oped when the wire came to the ground suddenly and the 
balloon broke away. The balloon and instrument came 
down undamaged about 12 miles from the station, from 
whence they were returned. The altitude reached was 
5,437 meters. 

fifeteorological condilions over Due West, S.  C. ,  on July 14, 1927 

An unusual number of thunderstorms occurred dur- 
ing the month in the South Atlantic and East Gulf 
States, Due West reporting them on 22 days, with a 
total rainfall of 6.61 inches. Thunderstorms which oc- 
curred in the afternoon of the 14th in Georgia, South 
Carolina, and North Carolina are of a type which fre- 
quently occur in the Southeast. On this date pressure 
was high off the South Atlantic coast. The aerological 
chart shows that the air, to a t  least moderate altitudes, 
had come from the Gulf and was very moist. There- 
fore, in the absence of inversions, a relatively small 
increase in the surface temperature would produce 
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instability, since the diurnal change in temperature aloft 
is much less than a t  the surface. The flight on this 
date is a v e v  good example of the gradual building up 
of an unstable lapse rate in humid air in a high-pressure 
area, eventually producing a thundershower. 

Meteorological conditions over Royal Center, Ind.,  0th Ju ly  38, 1917 
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A valuable kite flight to over 4,000 meters wt~s  made 
at  Royal Center on the 28th. It was imde under 
threatening conditions and followed by a severe thunder- 
storm with n rainfdl of 1.62 inches. Flights under these 
conditions to high altitudes are quite rare. This ascent 
seems unquestionably t,o furnish an example of ai1 
overrunning cold front. This produces a type of upper 
air convection which probnbly often occurs in the United 
States, although examples are very scarce due to the. 
difficulty and danger of obtaining soundings. For a 
very thorough discussion, see paper by Rosshy and 
Weightman in the MONTHLY WEATHER REVIEW for 
December, 1926. The conditions which chamcte.rize an 
overrunning cold front are satisfied in this example. 
We find a cold front estending from Ontario sout8hwest- 
ward to Colorado on the morning weather xmp for t8his 
date. A number of thunderstorms occurred during t,lie. 
night considerably in advance of the wind shift line. 
The region over which they occurred corresponds very 
well with the area over which the overrunning was taking 
place. This is very clearly indicated on the aerological 
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maps, successive levels aloft showing the front displaced 
farther and farther to the east. 
TABLE 1.-Free-air temperatures, relative humidities, and vapor 
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